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VALVES AND SUCTION CATHETER ASSEMBLIES 

This invention relates to valves and suction catheter assemblies. 

Closed system suction catheter assemblies are used to remove secretions from within 
a tracheal tube or the respiratory passages of a patient. The assembly comprises a manifold at 
one end with a sliding seal through which a suction catheter can be advanced and withdrawn. 
A flexible envelope is joined at one end to the manifold and encloses the catheter along its 
length. The other end of the envelope and the catheter is joined with a rear end component 
including a suction control valve and a connector. The connector connects the catheter to a 
suction source and the valve enables the clinician to control the suction applied by the 
catheter. 

Suction catheter assemblies are disposable so it is important that they are of low cost. 
The cost of providing the valve contributes a significant part to the overall cost of the 
assembly so it is important that this can be made at low cost whilst also operating efficiently 
with low risk of blockage and leakage. Various forms of suction control valve have been 
described previously such as in US 5269728, US 5300043, US 4569344, US 4638539, US 
4836199, US 4872579, US 5277177 and US 5215522. There are also applications other than 
closed system suction catheters where similar forms of valves are required. 

It is an object of the present invention to provide an alternative valve and a suction 
catheter assembly including such a valve. 
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According to one aspect of the present invention there is provided a valve for 
controlling flow of fluid along a passage defined by a first bore and a second bore opening 
into the first bore through an aperture, a valve member slidable along a third bore aligned 
with the first bore, the valve member having sealing means and being movable from a first 
position where the sealing means is on a side of the aperture remote from the first bore such 
as to allow fluid flow between the first and second bores to a second position on an opposite 
side of the aperture to block flow of fluid between the first and second bores. 

The valve preferably includes resilient means urging the valve member to the second 
position. The resilient means is preferably of a non-ferrous material. The valve member 
preferably includes first and second annular sealing means, arranged such that when the valve 
member is in the second position the first and second sealing means are on opposite sides of 
the aperture. The valve preferably includes a user-actuable member located to one side of the 
valve member by which the valve member can be displaced. The valve member may have a 
forward tip angled to direct flow between the two bore. Alternatively, the end of the valve 
member may be arranged to engage a tapered valve seat in the second position. 

According to another aspect of the present invention there is provided a suction 
catheter assembly including a suction catheter and a valve according to the above one aspect 
of the invention connected at a machine end of the catheter. 

According to a further aspect of the present invention there is provided a suction 
catheter assembly of the kind including a suction catheter, a suction control valve towards the 
rear end of the assembly by which suction applied to the catheter can be controlled, a patient 


end manifold by which the assembly is connected with a tracheal tube, and a flexible 
envelope extending between the manifold and the control valve around the catheter, the 
suction control valve having a user-actuable member for controlling opening and closing of 
the valve that is movable substantially axially of the catheter from a rear, open position to a 
forward, closed position. 

The bore through the suction catheter is preferably substantially aligned with the first 
bore in the valve. 

A closed system suction catheter assembly including a suction control valve, 
according to the present invention, will now be described, by way of example, with reference 
to the accompanying drawings, in which: 

Figure 1 is a side elevation view of the assembly; 

Figure 2 is an enlarged cross-sectional view of the valve; 

Figure 3 is a plan view of the valve; 

Figure 4 is a perspective view of the valve member; 

Figure 5 is an enlarged cross-sectional view of a part of a modified valve; and 


Figure 6 is an enlarged side elevation view of a part of a modified valve slider. 
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With reference first to Figure 1, the assembly includes a forward or patient end 
manifold coupling 1 having a first port 10 adapted to connect to a standard 15mm tracheal 
connector of the kind fitted to the machine end of a tracheal tube. At the opposite end of the 
coupling 1 and aligned with the first port 10 is a second port 1 1 containing a wiping seal 12 
through which the suction catheter 20 can be extended and withdrawn. The coupling 1 has 
two further ports 13 and 14 aligned with one another and extending at right angles to the first 
and second ports 10 and 11. These further ports are connected to two limbs of a patient 
ventilation system (not shown). Swivels may be provided on these ports. 

The suction catheter 20 is flexible, typically being about 500mm long and having an 
external diameter of about 5mm. The rear, machine end 21 of the catheter is connected to a 
suction control valve 30 and its forward end 22 locates just forwardly of the seal 12 in the 
patient end coupling L A flexible envelope 23 extends around the catheter 20 being joined at 
its forward end to the coupling 1 and at its rear end to the suction control valve 30. The 
flexible nature of the envelope 23 is such as to enable the catheter 20 to be manipulated 
through the envelope to allow the catheter to be pushed forwardly or pulled rearwardly 
through the seal. The length of the envelope 23 is chosen to prevent the forward end 22 of the 
catheter 20 being pulled through the seal 12. As so far described, the assembly is 
conventional. 

With reference now also to Figures 2 to 4, the suction control valve 30 differs from 
previous valves. It has an outer housing 31 of a rigid, transparent plastics material, such as 
polycarbonate, having a main body portion 32 extending axially of the catheter 20 and an 


o 

5 

outlet connection ami 33 inclined downwardly at an angle of about 30°. The rear end 21 of 
the suction catheter 20 is bonded onto a short spigot 34 within an outer collar 35 at the 
forward end of the body portion 32. The rear end of the envelope 23 is bonded onto the 
outside of the collar 35 within an outer ring 135 fitted over the collar. The interior of the 
spigot 34 communicates with a fluid passageway 36 through valve 30 provided by a first bore 
37 extending axially within the main body portion 32 and a second bore 38 extending through 
the outlet connection arm 33 and opening into the first bore through an aperture 4. The bore 
37 through the main body portion 32 continues rearwardly of the aperture 4 via a third bore 
39 and opens into a recess 40 of increased height. The recess 40 opens via a slot 41 into a 
channel 42 extending forwardly axially along the upper surface of the main body portion 32 
and surrounded on three sides by a peripheral wall 43. The angle of the outlet connection arm 
33 is chosen to enable the valve 30 to be held comfortably in the hand, with the fingers under 
the arm and the thumb on top of the main body portion 32. The lower, free end of the arm 33 
is tapered and stepped to enable tubing 2 extending to the suction source 3 to be pushed onto 
the arm and retained securely in position. 

The housing 31 contains a user-actuable valve member 50, which is moulded of a 
coloured plastics material, which may be coded for different sizes. The valve member 50 has 
a sealing portion 51 provided by a rod-shape piston 52 of circular section with a forward face 
53 inclined forwardly at an angle of about 30°. The piston 52 carries two annular sealing 
rings 54 and 55 located in annular recesses 56 and 57 around the outside of the piston and 
positioned towards its opposite ends. The rear end of the piston 52 connects via a reduced 
diameter stem 58 with a rear portion 59 having a cylindrical recess 60 extending axially and 
opening at its rear. A short beam 61 projects upwardly from the rear portion 59 to the 


underside of a cantilevered slider 62. The slider 62 takes the form of a plate, most clearly 
seen in Figure 4, which is wider than the piston 52 and has a laterally-extending, ribbed 
projection 63 of semi-cylindrical shape on its upper surface close to the forward end of the 
slider. The slider 62 extends forwardly along the channel 42 in the upper surface of the 
housing 31so that the projection 63 is accessible to the user. Instead of a projection, a surface 
formation for engagement by the thumb could be provided by a ribbed concave recess 163 on 
a slider 162, as shown in Figure 6. The housing 31 also contains a resilient member in the 
form of a helical spring 64, preferably of a non-ferrous material, such as a hard plastics 
material, for example, polycarbonate. The spring 64 is aligned axially of the first and third 
bores 37 and 39 and is located between the rear, right-hand end of the valve member 50 and 
the inside of the housing 3 1 . More particularly, the forward, left-hand end of the spring 64 is 
located in the recess 60 in the valve member 50 and its rear, right-hand end is secured around 
a short peg 65, extending in an annular recess 66 around the peg. 

The solid lines in Figure 2 show the valve 30 with the valve member 50 held open by 
gripping the projection 63 on the slider 62 with the thumb and pushing it rearwardly against 
the resilience of the spring 64, to its maximum extent. In this position it will be seen that the 
forward end 53 of the piston 52 is located at the rear edge of the aperture 4 and its forward 
seal 54 is located to the rear of this. Suction applied by the suction source 3 to the second 
bore 38 is communicated to the main, first bore 37 via the aperture 4 and, therefore, to the 
bore of the suction catheter 20 so that secretions or the like can be removed when the tip 22 
of the catheter is advanced into the tracheal tube. The angled tip 53 of the piston 52 helps 
direct flow of materials into the second bore 38. When the slider 62 is released, the spring 64 
pushes the valve member 50 forwardly to its maximum extent (as shown by the broken lines 
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in Figure 2) where the two seals 54 and 55 are located on opposite sides of the aperture 4. 
The forward seal 54 prevents suction being communicated to the first bore 37 and the suction 
catheter 20; the rear seal 55 isolates the user from any contamination. 

When the valve 30 is open there is no impediment to flow between the two bores 37 
and 38, compared with some previous valves where there is a risk that the valve member 
might cause solid materials carried in the fluid to block the valve. The open flow path makes 
it easier to clean, thereby enabling the assembly to be used for longer periods with low risk of 
infection. The sliding action needed to open the valve 50 minimizes the risk of inadvertent 
actuation compared with some previous valves actuated by a press-down action. Because of 
this, there is no need to lock the valve to prevent inadvertent actuation, thereby ensuring that 
the valve is always available for operation. This is an advantage because an inexperienced 
user may not know immediately how to release a locked valve, resulting in delay in its 
operation. The axial sliding motion needed to operate the valve encourages the user to pull 
back the catheter in a straighter fashion when withdrawing from the tracheal tube. This 
reduces the risk of kinking the catheter. The construction of the valve enables it to be gas 
sterilized in its natural, closed state because gas can penetrate all parts of the valve through its 
bores 37 and 38 and the slot 41. The transparent housing 31 enables the user to confirm the 
absence of blockages within the valve. Its simple construction enables the valve to be 
produced at low cost and with a low weight, thereby minimizing forces applied to the tracheal 
tube. The valve can be used with single lumen catheters, as described, or with double lumen 
catheters where the additional lumen is for supply of an irrigating fluid. 
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The valve could be modified in various ways such as shown in Figure 5 where 
components equivalent to those shown in Figure 2 and 6 are given the same number with the 
addition of 100. The sealing portion 151 is integrally moulded with two sealing rings 154 and 
155 from a resilient material such as a latex-free rubber. The forward end 153 of the sealing 
portion 151 is square to the axis rather than being angled and its dimensions are chosen so 
that its circular, peripheral edge 190 bears against a tapered, frusto-conical valve seat 191 
formed at the forward end of the bore 137 when the valve member 150 is in its forward, rest 
position. The contact of the sealing portion 151 on the valve seat 191 provides an additional 
seal to those provided by the annular sealing rings 154 and 155, to prevent flow of fluid along 
the bore 137. 

The valve is not limited to use with suction catheters but could be used in other 
applications for controlling flow of fluid. 
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